INTRODUCTION
Non-communicable diseases (NCDs) such as diabetes, hypertension and cardiovascular disease (CVD) are a major cause of mortality and disability internationally. It is estimated that worldwide, NCDs are responsible for almost 60% of all deaths and 43% of all diseases; 79% of NCD-related deaths are documented in developing countries (1) (2) (3) (4) . Such a high disease burden has resulted in worldwide attention (LAC), accounting for 62% (9) (10) (11) (12) . Wilks et al have described the contribution of increasing obesity and other lifestyle factors to the increasing levels of NCDs (13) .
To achieve "25 by 25", developing countries, including those in Latin America and the Caribbean, must focus on the major contributors to NCD burden, such as diabetes and hypertension, which coincidentally both act as risk factors for other high burden NCDs: cardiovascular disease and chronic renal disease.
A review of hypertension in developing countries found that the prevalence of this disease, inadequate blood pressure control, and cardiovascular disease were all on the rise (10, 14, 15) . In fact, three-quarters of persons diagnosed with hypertension are reported to live in developing countries (10) , with the condition being a major cause of premature and avoidable disability. The situation is similar for diabetes, with four in five persons with diabetes living in developing countries (16) (17) (18) ; this condition may result in significant morbidity issues such as renal failure, neuropathy and heart disease, and premature mortality (16, 19) .
In addition to poorer health outcomes, the management of NCDs is also associated with increased costs both directly from medical care (15) and indirectly due to lost productivity and tax revenue (20) (21) (22) . Diabetes, for example, cost the LAC region an estimated US $65 billion in 2000, with 83% due to the indirect costs (22) .
Liu et al notes that as life expectancy increases and the population ages, NCDs are also expected to increase (18) . Hu (17) also links the increase in diabetes to globalization, economic development because of nutrition transitions, and adoption of a sedentary lifestyle. The association between NCD prevalence and population ageing has been reported to be due to longer periods of exposure to risk factors (12, (23) (24) (25) (26) . This theory is supported by research in Jamaica which shows that the approximately 68% NCD mortality is disproportionately spread among older persons (14, 16, 20) . Population ageing along with the NCD burden may seem to be an ominous threat, for which there are few avenues to respond. Studies have shown, however, that ageing and NCDs are not inextricably associated with increased costs (23, 22) . It is the level of severity of the chronic disease and its associated complications which are actually costly (9, 27) . This highlights the importance of promoting prevention at all ages (including after age 60 years) to reduce the impact and cost of NCDs (28) (29) (30) (31) (32) (33) (34) (35) . Given that every 10% increase in NCDs is estimated to lower annual economic growth by 0.5% (20) , the need for NCD prevention, especially in the rapidly growing older population, is substantial.
Current efforts to reduce the NCD burden in Jamaica are disproportionately focussed on younger populations. Given the rapid ageing of the population, the fact that a person at 60 years is, on average, projected to live another 20 years, and the fact that the impact of NCDs are avoidable, it is critical to have prevention programmes to promote and facilitate good health in older persons (23) . This paper presents data on two major NCDs, diabetes and hypertension, in older persons in Jamaica over the past 25 years. Possible implications of these data were made against the background of an ageing population.
SUBJECTS AND METHOD
A cross-sectional, nationally representative survey of 2943 elderly persons was done in 2012 in four parishes in Jamaica. These parishes are representative of the national population (based on age, gender and geographic distribution). A mixed method approach was used, including quantitative, qualitative and clinical methods.
For recruitment, a two-stage cluster sampling methodology was used, with the first and second stage cluster units being enumeration districts and households, respectively. The sampling strategy was designed in accordance with the cluster selection principles of the Statistical Institute of Jamaica (STATIN), the "World Health Organization (WHO) common cluster survey sampling principles", and sample size determined with the help of the 'C-Survey' software.
Sample size was calculated based on the following parameters:
Attribute proportion 0.69 Number of clusters 35 Design effect 2 One-half length of confidence interval 0.0250 Confidence level 95% Based on the parameters used, the minimum required sample size was determined to be 2660, with each of the 35 clusters having 76 participants. The minimum requirements were exceeded during data collection, with approximately 85 persons included per cluster and almost 3000 in the entire survey.
Data collection: survey instrument
The 1989 structured, pre-coded, paper-based questionnaire (Eldemire-Shearer D. The epidemiology of ageing in Jamaica [unpublished doctoral thesis]. Kingston: University of the West Indies; 1993) was modified to produce a 2012 questionnaire which was used in this study; basic questions were retained to allow for comparison. Nine NCDs were included in the questionnaire due to: i) being highly prevalent amongst older persons, ii) having high impact on quality of life and/or iii) being of great economic significance. The nine conditions/events were hypertension, diabetes, coronary heart disease, stroke, heart failure, asthma, arthritis, seizures and cancer. Co-morbidity was defined in this study as having more than one of the nine assessed NCDs. Questions about utilization of health services were also included.
Data were collected by trained interviewers, who visited all houses within a cluster until the relevant number of qualified participants was identified. The interviewers administered the instrument on a face-to-face basis between May 2012 and December 2012. In the event that an eligible participant was identified but was incapable of responding to CI 2.9, 4.2). Non-communicable diseases were least prevalent among the young-old. In fact, compared to this group, the middle-old (OR 2.0; 95% CI 1.7, 2.5) were most likely to report an NCD, followed by the old-old [OR 1.7; 95% CI 1.3, 2.1] (Table 2) .
questions, a knowledgeable household member was interviewed instead. The response rate was approximately 95%.
Clinical data collection
In addition to the questionnaire, clinical assessments were undertaken on a random sub-sample of approximately 400 consenting participants. Clinical measures (ie blood pressure readings, height and weight measurements) were taken by a team of four medical doctors.
Data management and analysis
For the purpose of this paper, two conditions of high burden and of great economic impact were analysed, ie hypertension and diabetes. Disease prevalence and clinical measures associated with these conditions were assessed. 'Chi-squared test for association' was used to determine significant differences between each of these conditions, and the covariates gender, age and area of residence (rural/urban); an alpha of 0.05 was used as the cut-off for significance. Age was assessed as a categorical variable throughout the study, with the 'young-old' being between 60 and 69 years, the 'middleold' being between 70 and 79 years, and the 'old-old' being 80 years and over. Logistic regression was used to determine key age-and gender-adjusted odds ratios for both conditions. Adjusted odds ratios and 95% confidence intervals were reported for the adjusted models.
A one-sample binomial test was used to determine statistically significant differences between the 2012 disease prevalence and the prevalence of disease identified in the aforementioned 1989 study; the 'null value'/comparison group was the 1989 study. Data were analysed using the Stata version 11 software. Table 1 , the three most prevalent self-reported doctor-diagnosed NCDs were: hypertension (61.4%), arthritis (35.0%) and diabetes (26.3). The majority of the sample (76.4%) reported having at least one of the assessed NCDs. A higher proportion of females reported having an NCD as compared to males (86.7% versus 65.2%), and females had a 3.5 higher odds of reporting an NCD than men (OR 3.5; 95% CHD -coronary heart disease; *significant difference at p < 0.05 Table 2 ).
RESULTS

As shown in
There was also a significant relationship between the prevalence of hypertension and age, with this remaining after adjusting for gender (Table 1) ; the middle-old (OR 1.7; 95% CI 1.5, 2.1) and the old-old (OR 1.4; 95% CI 1.1, 1.7) were more likely to report this condition than the young-old. Though the 60-69-year age group had a fairly high disease prevalence (54.8%), they represented the age group with the lowest burden. Prevalence in fact rose to 68.4% among the 70-79-year age group and fell to 64.0% in the 80 years and over age group; this points to marked development of new cases in the 70-79-year age group.
The prevalence of hypertension did not vary by area of residence (p > 0.05).
In terms of cognitive ability, 59.6% of those with severe cognitive impairment reported having hypertension, while 63.6% of those with mild impairment and 59.7% with no impairment reported the same (p > 0.05). Table 2 ). The prevalence of diabetes did not vary by area of residence (p > 0.05).
Diabetes mellitus
As was found with hypertension, the middle-old were more likely (OR 1.3; 95% CI 1.1, 1.6) to report having diabetes compared to the reference group (young-old). The old-old, however, did not show a significant difference from the reference group (OR 1.1; 95% CI 0.9, 1.3).
In terms of cognitive ability, those with severe cognitive impairment were more likely to report having diabetes than those without impairment; 33.0% of those with severe impairment reported having diabetes, while 26.8% of those with mild impairment and 23.8% with no impairment reported the same (p < 0.01).
Co-morbidity
Almost half (47.5%) of the study population reported having more than one NCD [ie co-morbidity] ( Table 4 ). The prevalence of co-morbidity was higher among females compared to males (60% versus 32%; p < 0.001); in fact, females were 3.2 times more likely than males to report a co-morbidity [OR 3.2; 95% CI 2.7, 3.7] ( Table 4) . As compared to the Mitchell-Fearon et al Both hypertension and diabetes were significantly associated with the presence of cataracts and glaucoma (p < 0.001). Persons reporting glaucoma (69.2%) and cataracts (71.0%) reported particularly high levels of hypertension. In terms of diabetes, those with glaucoma and cataracts reported a prevalence of 36.9% and 32.3%, respectively. Twenty-nine per cent of persons with severe mental impairment had both diabetes and hypertension.
Clinical measurements Hypertension
Clinical measurements from the sub-sample indicated that control of hypertension was poor, with 68% having elevated blood pressure, of which 34% had stage two hypertension based on the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure [JNC VII] (Table 5 ). More than sixty per cent (61.5%) of those with elevated blood pressure reading were aware that they had hypertension, while 38.5% of older persons with elevated blood pressure were unaware of their status. A higher number of uncontrolled males than females were unaware of having the disease. Of those with elevated blood pressure readings, 41.9% also had elevated sugar levels.
Among persons with self-reported hypertension, 27.4% were overweight (body mass index (BMI) 25-29.9) and 28.7% were obese (BMI 30 and over); this is not significantly different from those who did not self-report as being hypertensive (p > 0.05). The percentage of those who were assessed as overweight did not vary much compared to the 1989 prevalence of 24.2%. Obesity levels, on the other hand, were almost double those of the 1989 survey (16.2%).
Diabetes mellitus
The clinical findings for diabetes differed from that of hypertension, as most persons (61.7%) had normal fasting glucose levels, with 38.3% having elevated levels, indicating poor control (Table 6) . A greater proportion of females than males Table 9 presents the gender distribution of BMI found in the sample, and shows that significant BMI differences exist between genders (p < 0.001). The most distinct Hypertension and Diabetes in Older Persons in Jamaica 
Other findings
Almost half of the sub-sample had elevated cholesterol, a key risk factor for vascular disease (Table 7) .
Overall, levels of obesity were high; 26.2% of the sample was overweight and 25.4% obese. This has increased differences were seen when comparing those with a 'normal weight' and those who were 'obese' by gender. A larger proportion of males had a normal weight compared to females (50.9% versus 34.8%) and a larger proportion of females were obese compared to males (36.2% versus 11.9%). Only a very modest gender difference was identified in relation to being overweight (27.7% of males versus 25.1% of females). Body mass index did not vary significantly by age (p > 0.05).
Utilization of primary care
Almost all of the study participants reported having a routine primary care provider (92.9%). Given the clinical and prevalence findings in this study, the quality of care being received in these settings and/or patient compliance with instructions will need further evaluation. Access and utilization of a routine primary care provider increased significantly over 1989 figures (92.9% versus 77.0%; p < 0.0000). Most older persons (83.9%) reported having seen a health professional in the 12 months preceding the study, with an average of three visits.
Medication
The majority reported having had medicines prescribed and the percentage is consistent with the reported levels of disease (Table 10 ). The majority reported that they were proved to be the NCD with the greatest increase in prevalence, while hypertension showed a more modest but still significant increase in prevalence.
In the 2012 survey, a significant relationship between age and hypertension was identified, even after adjusting for gender (p < 0.05). The age group reporting the highest burden of hypertension was the middle-old (70-79 years), which had an increase of 20.5% over the young-old (60-69 years). There are therefore new cases of disease in the population over 70 years which current programmes do not target. While similar to other studies (32, 34) , the level of persons unaware of their high blood pressure is of concern and specific efforts are needed to improve control. Adequate Mitchell-Fearon et al taking the medications; 76.6% reported that medications were always available to them, while only 37.2% reported that they were always affordable ( Figure) . 
DISCUSSION
The prevalence of NCDs in the older Jamaican population (ie those 60 years and over) has significantly increased since the first survey of older persons in 1989. In 1989, NCD prevalence was reported by approximately half of the study population, while in 2012, it increased to over three-quarters of older persons, and close to 90% of females. Diabetes hypertension control is well established as an effective prevention tool for vascular conditions such as stroke. One study found as much as a 38% reduction in stroke due to the systematic treatment and management of hypertension (31) . Given that stroke is often a consequence of hypertension in the Jamaican population, it should be seen as an important reason for interventions. The findings that diseases, such as hypertension and diabetes mellitus, continue developing after age 60 years suggests that somewhat different approaches from those currently being used may be needed for the prevention of these conditions. The findings suggest that there is a need to specifically target older persons in efforts to reduce hypertension and diabetes. Health promotion messages that consider print size, colour, visual aids and verbiage should be included in current campaigns.
While there is evidence of the effectiveness of prevention even in older ages, there is also evidence that older patients were less likely to receive same (35) .
The "INTRA" (The Integrated Response of Countries to Rapid Ageing) study, a WHO study on countries' response to rapid ageing from 2002-2006, in Jamaica found that improvement in prevention efforts must begin with the training of health professionals as there is inadequate promotion of healthy lifestyles for older persons. This was determined to be due to inadequate knowledge of ageing on the part of health providers and disbelief that older persons cared or would change behaviour (35, 36) .
Healthcare utilization patterns and its associated costs are also important considerations for the control and management of NCDs such as hypertension and diabetes. Utilization of a primary care source did not prove to be an issue in the 2012 study, as 83% of older persons reported accessing care regularly. The study found, however, that in spite of regular access to care, NCDs were poorly controlled in this population. Effective control was considered lacking, as the majority of hypertensives and a third of diabetics were found to be uncontrolled, potentially leading to increased health, financial and human costs associated with NCD complications. Barriers other than access to a regular source of care must therefore still exist. One such barrier may be access to medications. This is plausible, as in spite of the removal of user fees from the government health system, reports of difficulties accessing medication due to perceived high costs are still prevalent among older persons. In fact, only 37.2% of older persons reported always being able to afford their prescribed drugs. Affordable and accessible medications are a fundamental component of treatment and control of NCDs; improved access is needed. The approach to chronic disease management needs review as most older persons have at least one co-morbidity and/or a sensory deficit (especially hearing and vision), making an integrated management programme which simultaneously addresses several diseases and conditions an appropriate response. This approach is the basis for the 'Age-Friendly Approach' which includes geriatric screening for the geriatric giant, NCDs and their risk factors (37) , and which was piloted in Jamaica by WHO. Currently, several health providers manage specific complaints of the older patient, with little coordination and information sharing occurring between providers and levels of care, thus increasing risks for missed diagnosis and poly-pharmacy.
Finally, the findings of the 2012 study point to the need to consider and develop community-based, long-term care programmes for older persons who are at risk of complications which reduce the capacity for independent living. The reduction in family size and migration in Jamaica have added to the need for such programmes, as the pool of family caregivers continues to be reduced. The increase in older persons in government-run facilities (infirmaries) over the period 2002 to 2012 (38) is indicative of the potential problems associated with this phenomenon. Early community interventions have the potential to reduce the need for institutional care, which can be quite costly. Interventions should include age-specific activities such as falls prevention (39) in addition to the usual elements of home care, physiotherapy and provision of aids (wheelchairs, walkers, incontinent pads). Such interventions are expected to be cheaper alternatives to long-term residential facilities such as infirmaries.
There is another 15 years before the maximum effect of the ageing of the population is felt (23) . By 2030, one in four persons in Jamaica will be over 60 years of age, pointing to the urgent need to plan and implement appropriate medium and long-term health service programmes to reduce NCDs and accompanying disability in this population, with special emphasis on those over 80 years. Immediate short-term activities that target the individual are also necessary if NCDs such as diabetes and hypertension are to be prevented and/or be properly controlled.
